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The  work  covered  by  this  grant  (Grant  No.  N00014-90-J-1559)  is  a 
continuation  of  the  work  supported  by  Contract  No.  N00014-86-K-0766. 


2 


The  work  covered  by  the  grant  from  November  1, 1989  to  Jime  30, 1992  is 
summarized  by  the  Technical  Reports  listed  below. 

Patents  carried  by  both  Contract  No.  N00014-86-K-0766  and  Grant  No. 
N00014-90-J-1559  are  hsted  below. 

Also  listed  are  the  names  of  aU  personnel  who  received  stipends  resulting 
in  whole  or  in  part  from  funds  available  either  from  the  contract,  the  grant,  or 
from  both. 

NOTE:  Work  covered  by  the  Contract  No.  N00014-86-K-0766,  from 

September  16, 1986  to  October  31, 1989,  is  described  by  publications 
included  the  Final  Report  for  Contract  No.  N00014-86-K-0766. 


SUMMARY: 

This  interdisciplinary  research  involving  synthetic  chemistry, 
electrochemistry,  structure  studies  and  physics  has  involved  the  conducting 
polymer,  polyaniline,  and  its  derivatives  almost  exclusively.  It  has  proven  to  be 
enormously  successful  and  has  been  probably  the  underlying  force  in  taking  the 
polyaniline  field  of  conducting  polymers  from  more  or  less  a  laboratory  curiosity 
to  technical  production  and  s^es.  At  the  commencement  of  the  project,  the 
constitution  of  this  varied  oxidation  state  class  of  conducting  polymers,  their 
chemical  purity  and  oxidative  piuity  were  imclear.  The  analytically  and 
oxidatively  pure  three  distinct  oxidation  states  have  been  synthesized  and 
characterized.  Free-standing  stretch-aligned  partly  crystalline  films  and  fibers 
with  greatly  enhanced  conductivity  have  been  obtained,  thus  demonstrating  for 
the  first  time  the  processibility  of  polyaniline  and  its  derivatives.  Structural, 
magnetic,  optical  and  trcinsport  studies  have  shown  that  doped  polyaniline  has  a 
half-filled  polaron  conduction  band  and  that  it  possesses  metallic-type 
conductivity  in  its  crystalline  domains. 


Alan  (^.  MacDiarmid 
December  4, 1992 
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Polyaniline/’  in  Conjugated  Polymeric  Materials:  Opportunities  jn  Electronics. 
Optoelectronics  and  Molecular  Electronics.  J.L.  Bredas  and  R,R.  Chance,  Eds., 
(Kluwer  Academic  Publishers,  Dordrecht,  Holland),  p.  53  (1990),  A.G. 
MacDiarmid  and  A.J.  Epstein. 

1990-2  Tolyaniline  Versus  Polyacetylene,  or.  Rings  Versus  Bonds  and  the  Role  of 

Barriers  and  Crystallinity,"  in  Conjugated  Polymeric  Materials:  Opportunities  in 
Electronics.  Optoelectronics  and  Molecular  Electronics.  J.L.  Bredas  and  R.R. 
Chance,  Eds.,  (Kluwer  Academic  Publishers,  Dordrecht,  Holland),  p.  195  (1990), 
A.J.  Epstein  and  A.G.  MacDiarmid. 

1990-3  "Aiuline  Tetramers:  Comparison  With  Aniline  Octamer  and  Polyaniline,"  in 
Toumal  of  Physics  and  Chemistry  of  Solids.  5L  107  (1990),  H.H.S.  Javadi,  S.P. 
Treat,  J.M.  Ginder,  J.F.  Wolf  and  A.J.  Epstein. 

1990-4  "Investigation  of  Surface  Morphology  of  Emeraldine  Hydrochloride  by  Scanning 
Tunneling  Microscopy,"  in  Toumal  of  Applied  Polymer  Science.  40. 1693  (1990), 
J.G.  Mantovani,  R.J.  Warmack,  B.K.  Aiuiis,  A.G.  MacDiarmid  and  E.  Scherr. 

1990-5  "The  Polyanilines:  Potential  Technology  Based  on  New  Chemistry  and  New 

Properties,"  in  Science  and  Application  of  Conducting  Polymers.  W.R.  Salaneck, 
D.T.C.  Clark  and  E.J.  Samuelsen,  Eds.,  (lOP  Publishing  Ltd.,  Bristol,  U.K.),  p.  117 
(1990),  A.G.  MacDiarmid  and  A.J.  Epstein. 

1990-6  "The  Controlled  Electromagnetic  Response  of  Polyanilines  and  Its  Application  to 
Technology,"  in  Science  and  Application  of  Conducting  Polymers.  W.R. 
Salaneck,  D.T.C.  Clark  and  E.J.  Samuelsen,  Eds.,  (lOP  Publishing  Ltd.,  Bristol, 
U.K.),  p.  141  (1990),  A.J.  Epstein  and  A.G.  MacDiarmid. 

1990-7  "Polyaniline:  Synthesis  and  Properties  of  Pemigraniline  Base,"  in  Synthetic 
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